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Abstract
OBJECTIVE—Patients with epilepsy have higher incidence and severity of burn injury. Few 
studies describe the association between epilepsy and burns in low-income settings, where 
epilepsy burden is highest. We compared patients with and without seizure disorder in a burn unit 
in Lilongwe, Malawi.
METHODS—We conducted a retrospective study of patients admitted to the Kamuzu Central 
Hospital burn ward from July 2011 to December 2012. Descriptive analysis of patient 
characteristics and unadjusted and adjusted analyses of risk factors for mortality were conducted 
for patients with and without seizure disorder.
RESULTS—Prevalence of seizure disorder was 10.7% in our population. Adults with burns were 
more likely to have seizure disorder than children. Flame injury was most common in patients 
with seizure disorder, whereas scalds predominated among patients without seizure disorder. 
While mortality did not differ between the groups, mean length of stay was longer for patients 
with seizure disorder, 42.1 days versus 21.6 days.
CONCLUSION—Seizure disorder continues to be a significant risk factor for burn injury in 
adults in Malawi. Efforts to mitigate epilepsy will likely lead to significant decreases in burns 
among adults in sub Saharan Africa and must be included in an overall burn prevention strategy in 
our environment.
Introduction
Burn injuries claim over 300,000 lives each year [1]. An estimated 11 million more patients 
survive their burn injuries to be left with the economic and psychological sequelae of 
disability, disfigurement, and social stigma [2]. In 2010, burns injuries accounted for over 19 
Corresponding Author: Anthony G. Charles MD, MPH, FACS, Associate Professor of Surgery, UNC School of Medicine, Adjunct 
Associate Professor of Public Health, Gillings School of Global Public Health, University of North Carolina, 4008 Burnett Womack 
Building, CB 7228. 
NIH Public Access
Author Manuscript
J Burn Care Res. Author manuscript; available in PMC 2015 November 01.
Published in final edited form as:






















million disability-adjusted life-years (DALYs), an increase of 11% from 1990 [3]. Burns are 
primarily a disease of poverty, with a majority of this burden borne by those in low- and 
middle-income countries (LMICs), where 90% of burn deaths occur [2].
Epilepsy is a common non-communicable neurologic disorder and a well-known risk factor 
for burns. Seizure disorders occur affect, over 50 million people worldwide [4]. Eighty 
percent of those affected with active seizure disorder live in developing countries [4], where 
the median lifetime prevalence has been estimated at 14 per 1000 people [5]. In contrast, the 
lifetime prevalence of epilepsy in the developed world is 5.8 per 1000 [6]. In sub-Saharan 
Africa, an estimated 4.4 million people have active epilepsy, defined as one or more seizures 
over the past five years [7].
The difference in the prevalence of active seizures between developed and developing 
countries is rooted in epidemiology and access to anti-seizure medications. The leading 
etiologies of epilepsy in low-income countries are trauma, central nervous system infections, 
and perinatal complications [4]. Head injury, resulting from birth complications falls, road 
traffic injuries, or interpersonal violence, is the most important causes of seizure disorders 
worldwide. Endemic infections, such as neurocysticercosis, falciparum malaria, 
schistosomiasis, HIV, toxoplasmosis, tuberculosis, meningitis and encephalitis, along with 
inadequate management of childhood febrile illnesses also contribute to the high incidence 
of seizure disorder in sub-Saharan Africa [5,8]. Plasmodium falciparum infection in 
childhood, for example, is associated with a 37.5% chance of developing seizures [9]. The 
high burden of Schistosoma infection in Malawi also increases the risk of seizures, although 
this infection is less frequently associated with epilepsy than malarial infection. Perinatal 
complications are common in Africa, where two thirds of women requiring emergency 
obstetric care are unable to receive it [10]. Obstructed labor is associated with an increased 
risk of hypoxic–ischemic encephalopathy and resultant seizure disorder in the infant [11]. 
Despite extensive knowledge of the increased prevalence of seizure disorders in LMICs, less 
than 40% of patients with seizure disorder in LMICs receive a specific diagnosis and 
adequate treatment due to limited availability of diagnostic testing and medication [12].
Few epidemiologic studies have assessed the association between injury and seizure 
disorders in sub-Saharan Africa, where the burden of both injury and seizure disorders is 
high [8,13]. Malawi has no trained burn surgeons or neurologists [8], therefore 
characterizing the burden of epilepsy on burn injury is particularly important to guide 
potential injury prevention opportunities. To address this gap we conducted a comparison of 
patients with and without seizure disorder in a burn unit in Lilongwe, Malawi.
Methods
This study is a retrospective analysis of prospectively collected burn registry data from 
patients admitted to the Kamuzu Central Hospital (KCH) burn unit from July 2011 to 
December 2012. KCH is an 800-bed tertiary care hospital in the capital city of Lilongwe, 
which serves as a referral center for approximately 5 million people in the Central Region of 
Malawi [14,15]. The burn unit at KCH was established in 2011 and averages 24 admissions 
per month. Pediatric and adult patients are admitted to the same unit, which consists of 31 
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beds and is staffed by 6 full-time nurses and 2 clinical officers, all with additional training in 
burns care, with consultant surgeon oversight. A burn registry was established to collect 
patient demographics, clinical characteristics, and outcome. Specifically, variables utilized 
in this study include age, sex, date of admission, mechanism of injury, time to presentation 
to hospital, total body surface area (TBSA) burned, presence of seizure disorder, date and 
type of operative procedures, length of hospital stay, the use of traditional medicine and 
survival. Traditional African medicine prior to presentation to our burn unit refers to the 
practice herbalism and African spirituality usually consisting of an herbal remedy (lotion or 
potion to the burn wound) that not only purports healing abilities, but also has symbolic and 
spiritual significance. Once admitted to the burn unit, all patient are treated in similar 
manner based on burn injury and associated medical issues by unit staff and family 
regardless of any associated seizure diagnosis.
We performed univariate analysis to describe the initial cohort and bivariate analysis to 
compare patient characteristics, hospital course, and outcome between patients with and 
without seizure disorders. After dividing the cohort by seizure status, we used Pearson’s 
Chi-square test for categorical variables and t-tests for continuous variables. We then 
performed logistic regression modeling to examine the relationship between seizure status 
and mortality. The model was adjusted for age, TBSA, and burn mechanism, which have 
previously been identified as the main confounders for mortality in this population. A 
multiple linear regression was used to compare the average length of stay between patients 
with and without seizure disorder, again adjusting for age, TBSA, and burn mechanism. 
Finally, we repeated the linear and logistic regression models for subgroup analysis of the 
adult and pediatric populations. For all calculations, a p-value of less than 0.05 was 
considered statistically significant. All statistical analysis was performed using Stata/SE 
12.1 (StataCorp LP, College Station, TX). The University of North Carolina Institutional 
Review Board and the Malawi National Health Sciences Review Committee approved this 
study.
Results
A total of 435 patients were admitted to the KCH burn unit during the study period. Of 
these, 45 had a prior diagnosis of seizure disorder, resulting in a 10.7% prevalence of seizure 
disorder in this population. The mean age of burn patients with seizures was significantly 
higher than that of patients without seizures because a higher proportion of burned adults 
also suffered from epilepsy (Figure 1). Flame burns were far more common among patients 
with epilepsy than those without, in whom scald burns were more common. Scald burns 
describe the pediatric population without seizures. (Figures 2). In patients with seizure 
disorders, there was a statistically significant increase in hospital length of stay compared 
with those without seizures (51 and 20 days, respectively, p<0.05) and a length of stay to 
TBSA ratio of 6.5 and 1.6, respectively (Table 1).
For patients with seizure disorders, increased length of stay and decreased TBSA were 
associated with improved survival. For patients without seizure disorders, younger age, 
scald burns, increased length of stay and decreased TBSA were associated with improved 
survival (Table 2). The association between increased length of stay and decreased survival 
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is attributable to the fact that burn mortality occurred earlier in the hospital course. Overall, 
mortality in burn patients with seizure disorder was not statistically significantly different in 
either the crude logistic regression or after adjusting for age, burn mechanism, and TBSA. 
Length of stay, however, was significantly different between the two groups, with a mean 
length of stay for patients with and without seizures of 42 and 22. days, respectively, after 
adjusting for age, TBSA, and mechanism. In the subgroup analysis, pediatric patients with 
and without epilepsy were not significantly different in term of overall mortality of length of 
stay. Adult patients with and without epilepsy did not differ in overall mortality, but retained 
a statistically significant difference in length of stay: measuring 64.0 days and 29.3 days, 
respectively (Table 3).
Discussion
Our results show that adult burn patients have a higher rate of seizure disorder than the 
general population and that, while overall mortality is not altered, length of stay is 
significantly lengthened in our adult burn population with seizure disorder. The prevalence 
of epilepsy in Malawi is estimated at 2.8% [16]. The prevalence of seizure disorder in our 
burn cohort is 10.7%, which is higher than reported previously among burn patients in 
Malawi [17]. The prevalence of seizure disorder among our adult patients was particularly 
high: 29.7% compared to 5.5% in the pediatric population.
As demonstrated by these data, the diagnosis of seizure disorder is not an independent 
predictor of mortality. The short-term outcome of burn patients with a preexisting diagnosis 
of seizure disorder is more dependent on the total body surface area of the burn. However, 
the presence of seizure disorder is associated with increased hospital length of stay, even 
after adjusting for TBSA. Whereas length of stay for patients without seizure disorder is 
closer to the one day-per-percent burn dictum [18], length of stay for patients with seizure 
disorder is nearly quadrupled. One explanation for this finding could be a difference in burn 
depth. Full-thickness burns require hospital admission and surgery to promote healing, retain 
function, and reduce scarring. In a previous retrospective review of a burn center registry, 
72% of epileptic patients had full-thickness burns, compared to 68% in the general burn 
population [19]. Although estimated burn depth was not available in our study, the majority 
of epileptic patients in our registry sustained flame burns, which often result in deeper burns 
compared to scald burns [20]. Increased burn depth has not been shown to lengthen hospital 
length of stay in the developed world [21]. However, early excision is limited in our setting 
and eschar must lift prior to delayed excision and grafting; therefore, we expect that 
increased depth leads to prolonged length of stay in our environment.
Another factor contributing to increased hospital length of stay may be the associated 
cognitive and psychiatric comorbidities in people with epilepsy [22]. Conditions such as 
depression, attention deficit disorder, anxiety, aggression, and autism afflict 19-80% [23] of 
persons with seizure disorders, compared to 4.3-26.4% of the general population [24]. Both 
epilepsy and learning disabilities have been observed to lengthen hospital stay in burn 
patients [25]. Anecdotal evidence from our own unit suggests the same association, although 
further research would be needed to support these observations.
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Burns are one of the most common causes of injury in people with seizure disorders [26], 
yet the importance of the association is often under-appreciated [27]. The unpredictable 
onset of seizure activity and the subsequent inability of the patient to withdraw from the heat 
source contribute to an increased incidence of burns in epileptic patients as well as increased 
severity of the injury. Patients with seizure disorders are most often burned while engaged in 
necessary household tasks or self-care activities [28-31]. Injury prevention education geared 
toward patients with seizure disorders focuses on driving, falls, swimming, and working 
with machinery, but often excludes burn safety and prevention [32], contributing to the 
proliferation of burn injuries. In sub-Saharan Africa, cultural beliefs also play a role in 
strengthening the association between epilepsy and burns. In Nigeria, burning of the feet 
with fire, liquid or ash has been documented as a traditional remedy for epilepsy [33]. In 
Malawi, as in many African countries, the erroneous belief that epilepsy is transmitted 
through the bodily fluids of a seizing person leads to fear of touching a person who is 
seizing [34]. This fear, combined with the widespread belief that seizures are caused by 
witchcraft, prevents family members or onlookers from pulling a seizing person out of a fire. 
Photosensitive epilepsy, characterized by an abnormal response to light, may also potentially 
contribute to burn injuries [35].
The average lag time from onset of seizures to seeking care at a health care facility in 
Malawi has been estimated at 6.5 years. In fact, initial contact with a healthcare provider 
occurs most frequently when patients seek care for burns [36]. With burn injury as a 
potential, albeit unfortunate, gateway into the health care system, this opportunity to initiate 
epilepsy care must not be missed. In our center the internist-run epilepsy unit is consulted 
upon admission of any burn patient with seizure disorder, and antiepileptic therapy is 
administered. Scarcity of personnel and resources, however, limit the number of times these 
patients are seen by the internists and the degree to which their antiepileptic regimen can be 
titrated while in hospital. The degree of follow up these patients receive for their seizure 
disorder after discharge is unknown. Further studies are needed to characterize the extent 
and etiology of the treatment gap in this population and to determine the feasibility of 
incorporating epilepsy treatment into burn care and follow up.
Education and prevention campaigns to diminish burn injuries in persons with seizure 
disorders have been met with mixed results. Knowledge of the increased risk of burn injury 
in epileptic children and promotion of safe cook stoves as prevention have been included in 
health personnel training programs for some time [37]; however, this alone has been 
insufficient to decrease the prevalence of seizure-related burn injury in Malawi. Prevention 
of seizure-related burn injury can be divided into standard burn prevention and seizure 
management. Standard burn prevention interventions, including accessible instructional 
materials, better supervision of children, and home safety measures have been shown to be 
useful in sub-Saharan African settings. The most effective campaigns have been those that 
incorporate prevention message repetition with caregiver education, community 
involvement, and policy implementation [38].
The limitations of our study include our inability to determine the seizure status of our 
outpatient burn cohort. As a result, our calculated prevalence of epilepsy in burn patients 
may be inaccurate. As mentioned previously, our burn registry also does not capture burn 
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thickness, which could influence hospital course and outcome. Additionally, our registry 
records epilepsy as a comorbidity and does not always specify whether the burn occurred 
during a seizure. Although most burns in epileptics are known to occur during seizure 
activity, we recognize that we cannot make that distinction with our data.
Developed countries have seen a reduction in the number of burn injuries in patients with 
epilepsy with the transition from open flame and kerosene for cooking and warmth to central 
heating and cooking with electricity and gas [20]. In contrast, burns in epileptic patients in 
the developing world remain high. Lack of healthcare resources in the developing world 
presents barriers for both the appropriate treatment of epilepsy and burn injuries. We 
advocate for the implementation of an aggressive national seizure prevention and treatment 
campaign as part of an injury reduction strategy. Furthermore, the opportunity for using 
admissions for seizure-related burn injury as an entry into epilepsy care must not be missed. 
This dual strategy, if pursued by both burn and epilepsy care providers would advance the 
goal of morbidity and mortality reduction in both the burn and seizure disorder patient 
populations.
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Figure 1. Percentage of Children and Adults*, Stratified by Seizure Disorder Status
*Pediatric (0-15 years), Adult (>15 years)
Boschini et al. Page 9






















Figure 2. Percentage of Burn Mechanisms by Children and Adults*, Stratified by Seizure 
Disorder Status
*Pediatric (0-15 years), Adult (>15 years)
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Table 1
Patient Characteristics of Burn Patients, Stratified by Seizure Disorder Status
Overall Mean (±SD) or % (n=435) Seizures Mean or % (n=45) No Seizures Mean or % (n=376)
Age (yrs)* 10 (±15.1) 23 (±18.8) 9.0 (±14.1)
 Pediatric (0-15 yrs) 79% 40% 83.0%
 Adult (>15 yrs) 21% 60% 17.0%
Sex
 Male 53% 58% 52%
 Female 47% 42% 48%
TBSA (%) 19 (±17.8) 15 (±14.5) 19 (±18.2)
Mechanism*
 Scald 55% 12% 61%
 Flame 44% 88% 39%
Traditional Medicine 19% 11% 19%
Length of Stay (days)* 23 (±33.8) Median: 11 51 (±66.6) Median: 38 20 (±26.0) Median: 10
Length of Stay-to-TBSA ratio 2. (±3.34) 6 (±6.68) 2 (±2.1)
Mortality 18.5% 16.3% 18.8%
*
Significantly different between seizure and non-seizure groups (p-value<0.05)
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Table 2
Unadjusted Associations Between Patient Characteristics and Survival in Burn Patients with and without 
Seizure Disorder
Seizures No Seizures
Mean or % Mortality p-value* Mean or % Mortality p-value*
Age (yrs) 21/35† 0.08 8/13† <0.05
 Pediatric (0-15 yrs) 18% 0.8 17% 0.06
 Adult (>15 yrs) 15% 27%
Sex
 Male 21% 0.4 20% 0.5
 Female 11% 17%
Mechanism
 Scald 0% 0.3 13% <0.05
 Flame 19% 28%
Traditional Medicine 0% 0.4 20% 0.5
Length of Stay (days)* 60/5† 0.04 23/9† <0.05
TBSA (%) 10/36† <0.05 14.3/40† <0.05
*
Tests based on Pearson’s Chi-squared for categorical variables and t-tests for continuous variables
†
First value is mean for patients who survived and second value is mean for patients who died
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